More than 60 years ago a seminal study by Morris et al. Heart failure patients who engage in physical activity demonstrate improvements in quality of life and functional capacity as well as a reduction in hospitalisations related to heart failure [9]. A meta-analysis of 34
Introduction
The World Health Organisation estimates physical inactivity causes 3.2 million deaths a year worldwide, despite the well-documented and indisputable benefits of exercise. In the USA, the mass uptake of exercise in the late 70's resulted in a 48% reduction in heart disease over the subsequent two decades [1] . Regardless, there has been a resurgence of obesity in the West, and in the United Kingdom more than 60% of adults do not meet the government's recommendations for physical activity [2] . However, those who participate in regular exercise benefit from an advantageous cardiovascular risk profile, reduced incidence of heart disease, thus halving their risk of myocardial infarction. Dubbed the cheapest, most effective therapy a physician can pre-CARDIOVASCULAR MEDICINE -KARDIOVASKULÄRE MEDIZIN -MÉDECINE CARDIOVASCULAIRE 2016;19(5):147-151 randomised controlled trials evaluating the effectiveness of exercise in cardiac rehabilitation after myocardial infarction showed a lower rate of reinfarction, and cardiac and all-cause mortality in the exercise-based cardiac rehabilitation group [10] .
The mechanisms underlying these benefits are thought to be linked to modulation of signalling pathways influencing cardiac remodelling as well as the favour able effects of exercise in modifying other risk factors contributing to coronary artery disease. Physical activity has also been implicated in a lower prevalence of atrial fibrillation (AF) in individuals of increasing age, likely secondary to the beneficial effects of physical activity on other risk factors for AF such as ischaemic heart disease and hypertension [11] .
Unsurprisingly, increased life expectancy in athletes compared with sedentary individuals has been convincingly demonstrated time and again. In a study of 15 000 Olympic athletes, 3 years was added to their life-expectancy compared with those who did not exercise at all [12] . In fact a longevity benefit of up to 6 years was demonstrated in a study of 2600 Finnish elite athletes when compared with army recruits [13] .
There may be other factors influencing this survival benefit, such as a healthier lifestyle in those who exercise regularly or genetic differences enabling more intensive exercise.
However, exercise not only provides cardiovascular protection but can also prevent osteoporosis, and reduce rates of depression and certain cancers including breast and prostate [14, 15] (fig. 2 ).
Current exercise recommendations
The recommended dose of physical activity for healthy adults from the British Association of Sports and Exercise Sciences and the US Department of Health and Human Services is 150 minutes of moderate-intensity physical activity or at least 75 minutes of vigorousintensity exercise per week [16] . Activity causing an increased pulse and raised respiratory rate but with preserved ability to speak is deemed moderate intensity. It is evident that regular physical activity is necessary for the reduction of chronic disease and prevention of premature death. However, only a modest amount of exercise is required to yield such benefits. 
Sudden cardiac death related to sport
Rarely, a young athlete may die suddenly during competition or immediately afterwards. Such catastrophes are uncommon with the prevalence ranging from 1 in 50 000 to 1 in 200 000 depending on the age of the athlete [19, 20] . However, they are made highly visible through extensive media coverage, by virtue of the athlete's role model status and the common understanding that they are the healthiest and fittest members of society. In young athletes, below the age of 35 years, SCD is generally caused by genetic or congenital abnormalities affecting heart muscle, coronary arteries and the electrical system. For example, the cardiomyopathies are the commonest inherited cause of SCD whereas anomalous coronary arteries are the commonest congenital cause. Individuals harbouring these diseases increase their risk of SCD three-fold.
In addition to the pathological substrate, the neurohormonal, mechanical and metabolic stress of exercise serves as a trigger for fatal arrhythmias. Deaths are significantly more common in males, with a 9:1 male to female ratio in young athletes and a 20:1 ratio in recreational athletes. In reality most deaths in sport are in middle-aged recreational athletes and are generally attributable to atherosclerotic coronary artery disease (CAD) [21, 22] . These individuals usually have pre-existing risk factors for CAD although presence of disease is rarely revealed on the surface ECG. Consequently, the reputation of exercise remains intact due to its role as a trigger rather than a direct cause of SCD.
Is there a deleterious effect of too much sport?
The ultimate question generating considerable scientific interest is whether there is a direct dose-benefit relationship between exercise and cardiac health, or whether there is a dose beyond which there is a dimin- There is further compelling evidence to suggest that long-standing participation in high-intensity sport is There is growing evidence that ventricular arrhythmia in a healthy athlete may be prognostically significant. In the same cohort of athletes studied by Breuckmann et al., veteran marathon runners were assessed for athero sclerotic coronary artery disease using calcium scoring in a study by Mohlenkamp et al. [37] . Of these 108 male endurance athletes 36% were found to calcium scores >100 compared to 21% of age and Framingham risk-matched controls. Potential mechanisms included shearing forces in coronary arteries at high heart rates and inflammation causing a rise in circulating interleukins and a rise in free radical production.
However, 56% of these athletes were current or former smokers, which perhaps influenced the raised calcium scores. As is the case with myocardial fibrosis, further large-scale studies are required to confirm the significance of atherosclerotic disease in the athlete.
Conclusion
The global epidemic of physical inactivity is a public health matter and exercise must be strongly encour- 
